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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processor that reduces a data transfer quantity and can 
execute a plurality of ways of image processing without 
the need for increasing a capacity of its memory. 
SOLUTION: In the image processor where an image 

processing section applied spiral image processing to fa T: ^Z?m . 

image data recording in a frame memory and provides an Jtj 
output, the input sequence of the image data to the v 
image processing section is controlled by a CPU in such St 
a way that a prescribed number of columnar direction 
data resulting from adding peripheral data required for 
processing of an upper left end of an image to 
processing output data are used for a basic unit 1 1, an 
input of data processing where a position of the basic 
unit is moved sequentially in the row direction unit is 
reached a right end of the image is refferred to as a 1st 
row direction input 21, the position of the basis unit is 
set so that the peripheral data required for the 
processing applied to output data is in duplicate with the 
basic unit in the 1st columnar direction input, the position of the basic unit is sequentially 
moved in the columnar direction and data are entered until the position reaches the right end of 
the image in a 2nd columnar direction input 22, and similarly the data are entered after 3rd and 
succeeding columnar direction inputs. 
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l*s — V^P-trXln]£S5- 1 , 5-2, - - - ■ 

(n-1) KB0>-f ^3fP-feXll]tt5- (n-1) 
[0 0 2 6] ::<&«*: 3 IzfflS^SCD-f 5/^P 

*xBtt*/W/^aFi±«fc«>a>«#eBa>«iy»5i 

TCPU<7)l6i]ffll^«kyff3b+iScfe5(^L. *fcfflH*5 

y— y^p-tzx[5jB$/W/^x$i±fc<t#. -e<7M 



[0 0 2 7] SSflSCD-O-^^D-trXdSSS- 
n W^fSlCiSM^^l.Tt^'S J P EG5ft^g|5 6ICfclt^5!l 
gijMilc-ol^T. EI3lrfto*LNTlftBJ-ri)o H3l*-il 

J P EGffiSgp-eiiMC U ( Minimum Coded Unit 

t>*t-So CO)MCU(D*t?i:Ltlis JPEG$aS<D 

nv9tfmi^z>H&<, fit, #-MCU^ci';/£lzJ5l\ 
Tli^EPT'^J; 3C:7MF*lRl(=*JfcT— * &IX*tU L 

[0 0 2 8] fZt\ ^HBJH"^-*:!*, -I7U-A 
ft^o "ffct)*.. IIl4li:7U-A;< ; e'J|Cfaii£;h.T^ 

iS«T-*i*tT (cou^iajicx-f-^^-ti-r^^ai^^i. 

T«t#. -O-v^DHzXlslSSgPlcli^T 1 — Si^A^lf 
I*. C(DJ:5^III)$-C^aJLA^^ti.f=li^T I — >^ 
CU^o>v^lc4ga-r-Sli^T r — 5zA<tbT< ^.fedlciai 
[0 0 2 9] CCDcfc "5 |-5iJ^fS]l"fe-S — Sfi$<75T— -5 

^ssyjiLff^isi^^aiLT. m i w^is]i3i^t±i l 

A^)21^^LV ^f»-em2(D^f*[fi]i$^a3 LA^)22$^ 
(SJlS^th LA2)21 UK^-tB Ltcr — ^ *-«IttLT» 

^abLA^-r-s^ajL^^^ao ^roMissi5»^i2-e 

«aa**ffLrff<*«. A^^^-fcT 1 — ? <ttb^$+L 
^.^-'S' toF B 1lc^^^,^TT : -^§itl='F-St^l:^o «u 

«l31*<fr*?*i* t fS^ i: A^i Ztit-T-* cfc y /h* 
[0 0 3 0] CCD^Sro-fflJ^HSlCjF-To C<7)HjF05 
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mm** J P E G»I»^fl)AA 7 

f £ g*ISC0 -< * - v ^ a -b x D B I = cfc 5 £ ^ 

So o*y, J P E GffiifiH^M c u ?a y 

LTl>£*i£CDtt«£^LTfcy . 31li^U-Xv>^E'J 
32-1 l*««-f 2>^P-bXEItta>Uiij. 32 
-2i**M-r>-^^p-bxiHi»a>ai*. 32-3i*s*l 
R^y— s?^p-b^Eiaa)UiAi*«LTi^4. 

[0 0 3 1 ] C(D<fc-5lc-f 2/^p-bxBIK-efflWIW 

7 ? --9(DR#.HiLA*21&(D. *a>*2 0)ff*ftia)l«^ 
&LA*)22li. jMijM^SJiftJBffl^r— "Tft 
t> *> 5' J ft CD & 4 - m fi * 1 1 - 9 CD o % <D ffi 4S (7) ffl 

a±j&«t**i*HiflT— #ff^i«ia^ai la* 
[0032] mz. mmzm4iZ7ft?&5te?~$WtJi' 

tHLA**S8S-r*^ftlcot^TKWf4 0 H6I*:7U 
— ix^^g<DRead/WrightSti^7Ft*lil-e. ? L— A* 
^E'J^CDCC Dti^^f-^b>C0^— ^(DS^jA^ (Wrig 
ht) It. mG<D±mztt£olzW&<bjkttfa\Zftt> 
tll)o — ?L~A>^y^£<7)i^£fciLli. me<D 
T«lc^"cfc3£B&**ttiL (Read) ^^t^ C*U*:7 
U— A^'J drltS D R AM*ffl^fc«^$fi£Lt 
fctj. SDRAM|CfcL^ri*»tt±BiSlCtt^ai-rfc«) 

[zA-x hteiMt^aiL^fr? J:5I^LT^So fcfc. 
H6<7>a^taL (Read) lefcUNT. £EP0>S2Fl*/<— X 
h$E&^aJLICfcMf£/\— X hS^^^LTLN^o 

[0033] ^l— a^^eu 4^b*DSa)>f — 

esiBMnu Lf^ j: y frjjfoizmfrft Ltz?-$ &m 

mfi (H4fC7FLfc?U^fS]CDfcS-^g^11(DT r -^) 
<D§fi^t^>20<D^^ft>^E'J a, b (4f^U/<^^ 
7 ) JilL, 7l/-A>^'J 4^&tt«.HJLfcf r —* 
f^'Jat^'J bir«y»*T»#at?J:5lwL, 

-Sro^^E'j ale-?— ifi^ 

^[SjlcBS^tbL, fcJKOW*— ^^P-trXlsJBS- 1 ^ 
^^ ! J7-1J^LtA^t§ 0 '%\Z % 7l,-I±*=Ei) 



4A>b^ffiLfc¥— ^^^'J blc*£iA*K ■?•(*># 
£&<**l^ 'J a (::*#&gMiTl*5-T—* *5>J*fiI 
icttWBL* >-v^P-izX[E]S§5- 1 ^A* 

fiot, ll4|C^^^5ft#^fS]CD^aT r --^CD^^ 
-v^P•feX[H]SS^^DA*SII^S<^: : Pl^LTt^So 

[0034] 2fcu: % gSfetKOM* — 5^P-bXEtt5- 

nA^fe J PEGffliSaB6^a>A*(COl^TBl?B-r*o - 
<D*&* — v^ J P-tzX[e]B5-n^^tli*$^ST r 

-?5JPEG SaaSP 6 ^a*-c £ S cfc o <t»ai=afetf 

(^/<*;77) i^P-trXEISSS- 

^^T^5(3S#iXt;J:5l3-rSo dtl^O)*^ yield: 
»tt8 x 8XI*16x16«J5K<Dt(DA<ffll^6)*L«o fi$*f£ 
-< P< - V ^P iZ X@E& 5 - n An & t±J * $ *l£ T — 9 f*5U 
^[S]CDMi;<hftortNS<7)[C^tL. JPEG»iS6t* 

#U * ^'J c-C-f — V^P-bXlHlB5-n^e> 

j p EGiaiia5 6^A*-rSo v^p-tzx 

5 - n Z>WtH\h LtzT — 9 & * =£ 'J d 
tUL. JPEGfflIgP6^AW«)o C+llZcfcy. 

y ^8 x 8mii<D^x£— x^-v>^xC-eiro^ai l. m 
cu^p^^^cdt^— j p EGSaaSUe^A^i-rs 

C<t7()<T?^So 

[0 0 3 5] ^^Q-bXEttcDWai^E 

a^Ftiri^/j^acDy ^ey 7 - 1 , 7-2, ■ • ■ - 

5<DI3 4 x 4<7)7 r — JiSi&SttSW^^t'J ^tfL 

>^'J(?)$2, %3, »4 5lja>5lJ*lRjE9J0»^ Ulzft 
«**L*t*(CSLMC»5IJ|Z»«$*Lfc3oa>5-f » 
^E'JLMI, LM2, LM3 £ . A * iffi <!: M f B ^ ■<> p< 

^y lm 1 Rum 1 jijcDjij^ffijiHyu^^^y <t<DF B iic. 

^'JBufl, Buf2 (y^;U/<^^T) ir-U^^^^tr 
[003 6] fits — A^^E'J 4fcStM*fllTS<7> 

-< s/^p-bxsB^&aaj**t*-x— 200 

/<^^t>^e'J Buf 1 , Buf 2lc3cSlctjjjyg^rA* 
Ls m$iLft}&ft<D'Sy7T *=E*) t 39\<0=p^( ts*=E 
■J L M 1 , L M 2 , LM35il^t 4 x 4 0>^'J^f 
— 9 L. 4 x 4 0)^—9 *T*^«*-T&L 
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[0 0 3 7] H10CD (A) , (B) l£ % &4*—isZfn 

®mzt$n&wmmm\z4 x 4(7>jsst7 r -$£ i &^<t-r 

(7)T\ 4 ^ij CD?43t ^ U p|5 A , B, C, Dt^CDlfelCI 
^iJCOli^Zl^ ^ ij gp E <D 5 ^IJCD> ^E «J fflt?«|fiES*lT*5 

Us u»tt*H**t. «>y«»**t» 

[00 3 8] fit, 4^ljC0>^E'JgPA, B, C, D|C 
«tt £ *l T L > & m S (D -f ^ - v ^ P -b X @ * h o m Jl 
"r—ZOo**. 4 x 4(7)7 r — **±3^6T^«*l»*ai 

C^otL>l)o (B) 14. E]10<D (A) (Dttffi^ 

; EUg|5A-D<D5*>/\^T>^^^teLrl^^fIiilc^. 4 
x 4m{iT*SE^ffl$+lS^$^LTL^4c fits C 
COJc ^ f- LT> 4?!|(D|?!^a3L^U^A~D<J:yT r — 

[003 9] 4M(DH^aSL>^ UfflA^D^&O)-^— 

^£ftTl^T-$£ffll^Tl*]fil::4 x 4<Dffla£IK3; 
!t5o c<7)». l»i:^'J«A|:, fBrfcf^MSO-f > 

[0 0 4 0] C(D*Ml3«-61»»fliaa*lllCteL^ 

S?:7p-feX£ LTYC£fiKflia* L P Fi&a* Cub 
icfflS (ffi*-*'MBa> (D3oA<**i§$lcol*Ttft 

— ^P-feXEtt. r&*5%YC*jaiHll»5 a. LPF 
J&3IEIS&5 b, CubicfflaEli»5 c ^ATl^a^r 

i>ri4. 3-o<d<{*— y^p-bxisiss^^rffliv 

P Fffl3£mv C ub i c®a $?tI x <& t N "t? J P E 

[004 1 ] ±E*6/MB»«ia ; E- Kcoa^f*. it(7) 
-f >-i?^p-bx|gia-e«ttS-r4cfc5icLrt^«A<. « 

htifett^LP F«isai/ij-y--f x-r*fctoo>cubic 



»att*«fta>-c. y c^/shsss a £»Lfco>%. l 

P FiaaHSSS b&tf CubicffiSSSSS c5/W;UL 
tiflJ P EGffiaS|56^A*l LT&mZ'no&olZTt 

*Kfta>yft»**L5iL^T. o*y<Dyft*B»Lr 
c p uir «fc yffJhtifto 

[0 0 4 2] H13tt. ttlfcEIMtta^ — KlujSltS-T 5 — 

i*««*ayi»<»a4<jB»-e<i:^a)-c. y c±f&mm 

£ft-Dtz(D-£> L P Fffll£/W /*X$-£TS:f£CubicJia 
lSfil\ J P EGflia£?ToTE«f*o CCDii^ 

I*, l p F«ai=*B»aa>yft»saEL5i^r^u— a 
t c p u ic j: y i=rt>*iz> o 

[0 0 4 3] H14I4. tfT^T^ K LCDi^ #l± 
£ D cofflif — KI4. ^T(7M>-v:?P-t?x[H]S§£ 
a>yft»©»»*«»«:L^. J P EG©aSf5 6£®£ 

* 0 ft as, ccoffia^E- KizasL^r. &aiHfe£Eai± 

[0 0 4 4] ^CDlfeCD^ia^ LT(4. H15IC7F-TJPE 

Gffitew^ffla^E-- KtffcSo coDaa^E— ki*. Ess 
icaaF+iTEftaF+iT^s^— ^ ^^±-r^^- k-c. 

^ "^*lfifS $ T" I N § — J P EGflIA6 7Mffl 
a$*lTLPFfiiaiHlK5 b^AAJK LPF^na^ 
*Lfc(D%Cubicffla*»l+Ti±l*S*t*<fe3lw>5:orL^ 
4o *fcH16tt*EttlMft*fl±iBia-r4^— Klzfclt 

^a>3iE*i**-ria"ufcy. ccd^e— kicjsl^t 
r*. ^E^iBfiij«T r --^[4LPF5aa^git^cD*,c 

[0 0 4 5] ±E#^f v^P-trx[sJKlzfcl> 

r. aa/^>-**3Si:A**«*iCcfcy*H-r*c 
(D$i]picj:ys*mecDS^fe^LM4(7)y«^A<iSi:!ig 

[0 0 4 6] ^IC. /jN#acD>^E'J S^Lt/W^7-< 
>»«*4iTl^ft^>-^^P*XlSltt(D*fT/i*jytlM 
^^|]|cot^T. HWfctt-il^TKBB-r&o HI 70) (A) 
14. 3<@<7)>f > — v^P-bX[e]S&5 - 1 , 5-2, 5- 
3A</hS**^'J 7- 1 , 7-2, 7-3^ltI5i] 
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fc\ 017(7) (A) Icfcl^T. Bufla, Buflb, • • • B 
uf3a. Buf3b, ttt/J^i/^'J 7-1 , 7-2, 7- 

^JW\*777^LtWc B17<D (B) I*. -fP< — 

^^□irXlsl^5-2(7>SI?T/f?iL*iJffll^*'L>lcLrl» 
M-TSfcto. 017(7) (A) [:^Lfc§-f>-v?ntX 
0185-1, 5-2, 5-3^I//]n#I^ : E , J7-2 ) 
7-3lZfclt^#^^ r ;U/<^^rB uf 2a, B uf 2b, B uf 
3a, Buf3bOtoft&tt&m+*4 *^tf**—bT*1b 

o 

[0 0 4 7] — v^n-bXHlKl*. ffiT&dEB* 

ftTl^/J^ip^'J £&lftl::lE«£jh.-Cl^'J^a.>« 

/J^a^UO^^U/W^TtfH^ftAMC^— £ 

[0 0 4 8] tpmOJ*— ^^□■teX@£S5- 

tlW5t0tU Sift L$S^ofc^T2 IcfcL^T^IK 
^frbft-S. CCDfljKCDBgL flfg(7)>^ U 7 -2C0/^-v 
77 Buf2a. Buf2blc33lf&^— $<75*|=frl£a3£3x 
6„ ^PbITi lc33l^TM;.<-v^P-trX|elS&5- 1 TM* 
&mti<m'n2*lX^&<D-(;\ 7-2(D/^77B 
uf2a, Buf2b|cli<5It,AN(DT : — 9 **»#;*£3aT33 U . 
L*=J&<oT»iraT2 l-33l x T'f J* — i'^'0"tzXlHlSS5 — 

33^rffla#3ifT$3x-ci,^a)-cK t— $*<>N££*it 
*<*€»ct*««ai**i«». c(D2oow$g7t(^t,^iS'f > 

— v^PirX(s]SS5-2li, SMUT 3 T-5aa#HfTT?# 

(b) T**LTu&#®ax^-y :?i=33it&ii<T(7>^£ 

[0 0 4 9] 3fc|z, ^P B 1T3 lrJ5LNT-f >— v^n-trx 
la]tt5-2lci3lvt»g#£fT**ifcA:#(=. l30-< 

>— v^p-trxiuss5 - 3 t^^cnm^-Qim.om'n 

WX-ZtHfr-DtztTZt. ^t'J7-3(D/^777Buf 
3a, BufSblcttfffc^fT 1 — S ^g^at?*."*— X*<fcl^ 
CtlzTiS,, Ztf)|iSS N -f * — S^P-tzXIHS&S- 1 

*. LfctfoT, KBMT4 l=3Sl*ft*i]»rl=33lvCld\ % 



2 > — v^P-trXESgS - 2 (7)fiiS<D3l^l*^ih(D 
spJBWtTsMis JWIHJTs l=*>lf*-f>— 5*?n-fe*Ett 
5-2(D«lS$^Jh-ri)o iaTH«l=Mitt-f >— S?^D 

>tta*<fTfrll«. 

[0050] <t*j. iBiitomtaft'f y - 
•tz ^ n ss i c 33 1 1 & m mm a i c &w & m m ^ — $ a £ im 

ff»<D-r-i S» * tftjg LT&a^-S C i: t^ltJbi. 
[00 5 1 ] 

mz * =e y+m*m<e>-t c t & < tKfta>BH*4a9£rr a 

«f * z t &v # « t *i=#H««aa»inia>-T— ^ tstt 
B#p B i &&m? set to/ ^ -f >h?tM9 

^cttft^i), is^jfieic'if **flBi=**itf. «aaic 

<#4C4tft*4. tt*^7lz^^,f|BJI= < i:3al3:. - 

as a « «a a sp / < -f / n° x $ -y- s # is ^ is 1 1 t l * -5 

[0052] *f=»*a9r=«*fl5Wi=j:*itf. 
\z&mtm®.WMmw.zm®:? ^> c <t *<r'^i )<) 

1 1 \z%&mA\z J:ti«. iS«5aa$l5cDS$IIglc 2 -^CDftl 
It-KJttl.J PEG«naSP$#^(c«Ko;$#-5)C 
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SQS$-^t 5 J P EGMSpC^'iHISLfcli'al-fct^Tt. 

ffiS^E- h\ J P E GEii1IS±A3f- h\ I^EIg 
-f 6Zi:tfT££„ »**14l::«S3iiimc«|::h.l*. *B 
fc»^Mig{£ffiagS£|g^-r&C,t;b<T*£6o 

cm 2] hi icfcit^-r>-v^p*xi5]E&sp<7)mi*e<) 

[B3] JPEG«B3SM=fclf*ffl3*ifcSBlliir*-*fc 
[04] 7U- A^^E'J A^-f>— v^P-trXEKSP^ 

S-fy-vZfp-tiXlelSSgn^cDA^il^T 1 — £0) 

[gl 6 ] 7 Iz-A^t 'J CDRead/Wr ight^^^-TUT' 

[17] 7U- Ay^'JAMbttHSCD-f >— v^P-teXle] 
SS^(D 7 s - * IsiUS^ £ * + HI T- fc & o 
[0 8] * — -:^n-teX[n]S&frb j PEGft 

a as^ cd t - * a ti m m & * -r m t* & & . 
[09] =&'r>— ^p^xias&roinriSKiES^+x.Ti,'* 
4/J*S***'j BIT?**. 



[011] «/MB»fflia^— KB#lcfclt*ll«T ; -'S»<D;Ti 
[012] «{&|B&ffl9^— KB#lcfclt?>li#T : — S"©j3!i 

[013] faxtmmm^- KB#icfcitsBi«T-^rogsE 

[014] t*ft7 9K LCDt*. INEtttSlftfflJI'E 
- KWlcfclt-S®^— 5»<7>3£;h£5j*-r0Tfc-5o 

[015] J P EGlf Stffilt- K^tfcltlilSf 
— •$> CD3S^. £ Tjk-f 0 T? fc -5 o 

[016] #tt»Hfc??£ffl3*— KftirfcifSH*-?— 
[017] 4 *-Vzfa**\Bl&<Dm?T/&±MW : £mW 
[018] -SSMfeS^fl*itS«SSi^33itSiii«fi[ia^lii 

^ jF-riftB^0t?j&-5c 

[019] '&&<Dmmmm%iW. : £ttWLffi7ay5mtiLm 

[#-§-0)1^] 
1 

2 CPU 

3 ^'j^otxass 

4 71/- Ay^E'J 

5 -r ^3faizx08SSi5 

5-1, • • -5-n -f >— ■^■^'□■feXlHl^ 

6 jPEGsaasp 

7 - 1 , • • • 7-n y^E'J 
11 

12 m&^ft (©y«) 

21 S1 (WT^lSjE^ttJLA*) 

22 m2<D^T7?(S)l5c^tBLA^ 
31 7U- Ixt^'XOiti*} 

32-1 «J«!-f j«— i?^a-feXEI*<Da* 
32-2 cp-RfH* — v^P-trXEEScDai*! 
32-3 S^K-ry— v^P-feXlslE&COtb* 



[0 1] 



[03] 



[05] 



5 

5-1 5-2 ( 5-n 



CCD- 



T 



zzzz 



col 32-3 



HCU 





MCU 


MCU 


MCU 


HCU . 





-31 

-32-1 
-32-2 



ROW 



| 7 1^2*^71 
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[132] 



7-1 

L 



5-1 



5-2 



> =e 'J : 



X 



7-n 



5-n 



[@4] 



[16] 



11 



-COL 



ROD 



1 



-21 
-12 
^22 




[H7] 



[08] 



Write 
/o- 



7/ LSI 



7 f| Read 



/ HV^ i"H^>— v^ d ^^>1 h 

Write X Rsad X Write 



5_n Write ^? 



Write X^ReadTX Write X 
Read >=EUd) TRiad^X Write X Read X 



/^'Jb X~Read~"X Write X~Re«d X 



[09] 



[@10] 



LH1 LU2 LH3 




Z 



Z 



(A) 
c 



A 6 C D £ 

z 



ZZ2 



IT t 



(B) 

A B C D E 













v 
















H 









































































1 1] 



1 2] 



5a 

_£ 



5b 

A 



5c 



— i^Y^^j^^ 1 — pi 



JPES 

~v 

6 



5a 



5b 

1 



5c 



Cubic -i 



— JPEG 
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[11 3] 



1 4] 



5a 



5b 



5c 
! Cubic 



r 



JPEG 



5a 

YC£l* 



5b 

LPF 



5c 
1 



JPEG 



1 5] 



[HI 6] 



5a 

/ 

YCSfiS- 



5b 



LPF 



5c 



Cubic 



5a 

YC£fi£ 



5b 



5c 

1 



__J LPF |-H Cubic rf -J JPEG 



[11 7] 



(A) 





7-1 

i- 




5-1 
J 




7 


-2 




5-2 






7-3 

/ 




5-3 


4- 

CD 


If 










Cvl 

? 










CO 






JQ 
CQ 










I 



















(B) 

h— Ti — T3 — ■f-T4-4» — T5 — (« — 
Buf2a X Write XfpfX Read JOnD (W) flfgjTX Write Read fWj Write >TT" 



Buf2b X Read Km% Write Xfjjj} (fi^X Read Y^D 



Bu f3a X Writs X~F" 
Buf3b X Read Xtf^ Write X " 



! Write X Fj f Read X 

( Write X~T> rFT^ana|)> H 



IFitTYIg^X Read )fW 



Re^XE^- dfTX Write XT 
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101 



102 



103 



104-1 



104-2 



104-n 
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1 9] 
204-1 204-2 



CCD- 



202 



"Myl 



T 

201 



204-n 



205 



206 



F£— 5C022 
5C052 



AA13 AB40 AB64 ACOO AC42 
AC69 

CC11 DD02 GA02 GA07 GB01 
GB06 GCOO GC03 GC05 GD10 
GE02 GE04 GF02 GF03 



